From 1989 through 1992, endoscopic ultrasonography (EUS) was undertaken preoperatively to evaluate the extent of primary tumor, involvement of regional lymph nodes, and distant metastases in 22 patients with ampullary carcinoma and 18 patients with bile duct carcinoma. The results were compared with histopathological findings according to the TNM staging system. The accurate rate in assessing the extent of cancer invasion was 82% for ampullary carcinoma, 66 % for common hepatic duct carcinoma, and 78% for common bile duct carcinoma. The accuracy of EUS in predicting regional lymph node metastasis was 59% for ampullary carcinoma, 56% for common hepatic duct carcinoma, and 67% for common bile duct carcinoma. Invasion of the portal vein was correctly predicted by EUS in 2 of 3 patients. None of the 3 patients with liver metastasis was detected by EUS. Therefore, endoscopic ultrasonography is an effective method in the evaluation of the extent of cancer invasion of ampullary and bile duct carcinoma as well as the involvement of regional lymph nodes preoperatively. However, due to its limited penetration depth, EUS is inadequate in the assessment of liver metastasis.
INTRODUCTION
Surgery is still the main method for curing ampullary and bile duct carcinoma at the present time. Although the 5-year survival rate after a Whipple operation for ampullary and distal end bile duct carcinoma is about 50%, there is also a 5 to 10% mortality after this operation. A correct preoperative evaluation of the extent of the primary tumor, involvement of regional lymph nodes, and distant metastases will contribute to choosing an appropriate therapeutic method and determining the prognosis.
Since 1989, we have used endoscopic ultrasonography (EUS) assessment for ampullary and bile duct carcinoma preoperatively, and compared the results with the surgical explorations and pathological findings for resected specimens for evaluating the accuracy of EUS according to the TNM staging system 1 ]. 
Instrument
All studies were performed with an echoendoscope (Olympus GF-UM2 and GF-UM3). A water-filled balloon or a combination with the water-filling method was used for getting a better acoustic coupling between the transducer and the mucosa. Bile duct carcinoma was imaged as a hypoechoic or hyperechoic inhomogeneous lesion with or without invading the surrounding structures (Fig. 2) .
Lymph nodes with a hypoechoic pattern and clearly delineated margin were generally considered as malignant. Lymph nodes with a hyperechoic pattern and an uncleared margin were considered as benign.
Manipulative Method
The echoendoscope was inserted into the second portion of the duodenum closing to the ampulla of Vater.
After identification of the common bile duct and the pancreatic head using the portal vein as a landmark, the echoendoscope was gradually withdrawn. Careful scanning and assessment were done for the extent of tumor, enlarged regional lymph nodes, and distant metastasis.
Interpretation of Endosonography
Ampullary cancer was diagnosed when a hypoechoic mass was imaged in the region of ampulla of Vater with destruction of the normal structure of ampulla, with or without infiltration into the pancreas or other surrounding structures (Fig. 1) .
RESULTS
Among the 40 patients in whom malignant lesions were resected completely and the results of EUS assessment were compared with the histological findings for resected specimens, the accuracy rate for assessing the extent of cancer invasion was 82% for ampullary carcinoma (Table I) , 66% for common hepatic duct carcinoma (Table II) , and 78% for common bile duct carcinoma (Table III) .
There were other 6 patients with nonresectable tumor due to invasion of portal vein or liver metastasis. Invasion of the portal vein was correctly predicted by EUS in 2 of 3 patients. None of the 3 patients with liver metastasis was detected by EUS.
The accuracy of EUS in predicting the regional lymph node metastasis was 59% for ampullary carci- (Table IV) , 56% for common hepatic duct carcinoma (Table V) , and 67% for common bile duct carcinoma (Table VI) .
DISCUSSION
The Whipple operation is the standard method for curing ampullary and distal end bile duct carcinoma.
The 5-year survival rate after this operation for ampullary carcinoma is about 50% [2] , and it also carries a 5% mortality even in expert hands [3, 4] [5] [6] [7] [8] . The accuracy rate in our group was 82% in assessing the extent of ampullary carcinoma, and 66% in common hepatic duct carcinoma, and 78% in common bile duct carcinoma. Understaging of ampullary and bile duct carcinoma might be due to microscopic infiltration or incorrect assessment of the infiltration. Overstaging of bile duct carcinoma by EUS might be due to compression of the blood vessels simulating infiltration by tumor mass.
The overall accuracy of EUS in predicting lymph node metastases was 54 to 92% and 53 to 65% in ampullarff carcinoma and bile duct carcinoma, respectively [5] [6] [7] [8] . The accuracy in our group was 59% in ampullary carcinoma, 56% in common hepatic duct carcinoma, and 67% in common bile duct carcinoma.
The accuracy of EUS in assessing lymph node metas- 
